Introduction. The work analysis showed that the accuracy of dielectric constant measurements depends on the generator frequency stability and the quality factor of the measuring resonator. Equipment designed to measure changes in dielectric parameters of a liquid should not only provide the necessary level of input power and signal frequency, but also meet high requirements for frequency stability, degree of suppression of discrete components in the output signal spectrum, dimensions, reliability, efficiency and service life. The results of numerical analysis show that for informational impact on the biological effect, radiation sources are needed in the range of 70-75 GHz with instability, phase noise level of 120-130 dB / Hz at the frequency of the offset from the carrier frequency of 10 kHz and attenuation of discrete components in the output signal spectrum at 40 -50dB
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The absence of sources of fluctuations in the EHF range that satisfy the above requirements has put forward the need to create such a source.
In the millimeter wavelength range, an open resonator (OR) is a highly sensitive instrument for measuring the electrophysical characteristics of substances. When conducting research, flat samples are used, as a rule, and the main oscillation TEM00q is excited in the resonator. Thanks to the use of the hemispherical geometry of the resonator, errors associated with determining the angular position of the sample are eliminated, since the latter in this case is placed on a flat mirror RR. In a number of practical cases, it is necessary to investigate samples having a cylindrical shape. In this case, there is a technical difficulty associated with the location of such a sample in the volume of the resonator, since for each measurement, the latter must be placed in an area with the same electric field strength.
Research results. To determine the reliability of the parameters of an open hemispherical resonator, it was decided to conduct experimental studies. The block diagram of the experimental setup, with the help of which studies were conducted to determine the effectiveness of the excitation of TEM01q oscillations in hemispherical OR TEM01q in a resonator with a segment of an oversize circular waveguide, is shown in Fig. 1 . The resonator is formed by a flat mirror 9 with an aperture of 38 mm and a spherical focusing mirror 8 with the same aperture and radius of curvature = 39 mm. In the center of the flat mirror there is a segment of an oversize circular waveguide 10 with a piston 11 in length. The coupling elements are smooth transitions from a reduced section of 3.6´ 0.16 mm to the main section of the waveguide of 3.6 1 1.8 mm (connection gap) located on a spherical mirror at a distance of = 5.5 mm from the axis of the OR.
All measurements were carried out in the fourmillimeter wavelength range. A high-frequency signal generator Г4-142 is used as an excitation generator. To expand the dynamic range, the microwave signal is modulated in amplitude by a sinusoidal voltage with a frequency of 1 kHz. The generator is decoupled from the OR using an installation attenuator 2. An additional receiving path is provided for visual adjustment of the system to resonance (the signal reflected from the OR is minimal). The structure of this path includes: a directional coupler 3, an installation attenuator 2, a resonant wave meter 11 for controlling the generator frequency, a crystal detector 12, a resonant amplifier 13 tuned to the frequency of the modulating voltage, and an oscilloscope 14. At the shoulder of the directional coupler containing a matched load 5, is located the coordinator 4, which allows to compensate for the possible signals reflected from the waveguide connections, which can distort the tuning accuracy to resonance. The signal proportional to the amplitude of the standing voltage wave in the waveguide is recorded by a measuring line 7 of type P1-40 and enters the receiving path consisting of a crystal detector 12, a resonant amplifier 13 and an oscilloscope 14. As we consider the OR included in the reflection circuit, then The output of the second coupling element includes a short-circuit piston 15. To identify the types of oscillations excited in the resonator, a test body 16 is used, attached to a nylon filament near a flat mirror. The RC (reflection coefficient) of the investigated OR is calculated by the formula RC=10 A/20 . Here A is the difference between the maximum and minimum attenuation values of the polarization attenuator 6 in dB.
To find the reflection coefficient from the resonator, we use the formulas:
The system is tuned to resonance by moving the spherical mirror of the resonator. The distance between the reflectors is determined using a measuring projection device MPD -23 with an accuracy of 1 μm.
For finding η it is necessary to measure the reflection coefficients (RC) from the OR and the reference OR (EOR) -a resonator with the same field distribution as in the open, but in which there is no energy emission into the surrounding space. For this, a screening cylinder 17 is put on the OR. Such a comparison of two resonators is justified, since the ohmic losses in the walls of the screening cylinder for the considered oscillations TEM01q and TM01q can be neglected. This is due to the fact that both oscillations have no longitudinal component of the magnetic field (H2=0). Therefore, when we put a shielding cylinder on the OR, we actually eliminate the connection between the OR and free space. In addition, it was shown in [2] that the oscillations
excited in the EOR have the parameters of the resonant beam, which coincide with the parameters of the corresponding oscillation in the OR. Based on all the above, we can consider the EOR as a closed resonator corresponding to the OR. Using the measuring line P1-40, it was shown that the displacements of the minimum of the standing voltage wave in the line when tuned to resonance OR and EOR, excited by the same coupling element, coincide with the accuracy of the measurement error. This confirms the correctness of the conclusion about the equality of the resonant frequencies of the PR and EOR. The shift of the minimum of the standing wave voltage in the waveguide for the resonator of the considered geometry was Δl=-0.033 mm.
In fig. 2 shows the dependences GOR (curve 1) and GEOR (curve 2) on the change in the relative distance L/R between the hemispherical OR and EOR mirrors, in which the TEM01q oscillation is excited using a gap coupling element. During these measurements, the piston 11 is flush with the flat mirror 10 of the resonator (see Fig. 1 ). As can be seen from the figure, in almost the entire resonance tuning range, the coupling with the load is strong (G<0). The change in and at L/R=0,505 (semi-focal resonator geometry) is due to the fact that in this case the TEM019 oscillation interacts with another oscillation of the resonant system. It also shows the dependence of the excitation efficiency coefficient η on the relative distance between the mirrors L/R (curve 3). As can be seen, as the distance between the resonator mirrors decreases, the diffraction losses decrease and η increase, reaching values of 0.96 at L/R < 0,4; which is in good agreement with the results obtained in [1, 3] . In the region of large diffraction losses (( > 0,7)), the excitation efficiency of TEM01q oscillations in a hemispherical OR does not exceed 0.78. In this case, it is rather difficult to experimentally determine the efficiency of the excitation of oscillations in a resonant system. This is due to the fact that when a shielding cylinder is worn on the OR in the region of high diffraction losses in the resonant volume, others will be excited along with the oscillation under study. As a result, this will lead to a distortion of the measurement results. The maximum Q-factor for an open resonant system corresponds to the case of equality of diffraction and ohmic losses. As can be seen from the figure, the maximum loaded Q-factor in the OR of hemispherical geometry has the TEM0112 oscillation (L/R=0,669, QH=2820). In this case, however, the η value does not reach the maximum value, and is only 0.9.
As a next step, we analyze the behavior of the Qfactors both in a hemispherical OR and in a resonator with a segment of an oversized circular waveguide. We will consider the loaded Q-factor QL, the Q-factor of the coupling of the resonant system with the supplying waveguide path QSW and its own Q-factor Q0. Fig. 3 shows the behavior of QL (curve 1), QSW (curve 2) and Q0 (curve 3) when the distance between the mirrors of a hemispherical OR changes, in which the non-axially symmetric type of TEM01q oscillations is excited. The loaded Q-factor was measured by the halfwidth of the resonance curve [5] . Q-factors QSW and Q0 are calculated from expressions, because for each value g we know QL, GOR and GEOR. The figure shows that the maximum quality factor GL=2820 has the TEM0112 oscillation at L/R=0.669. The decrease in all types of Q-factors at L/R=0.505 is associated with the interaction of the studied vibration with one of the oscillations of the resonance system (semiconfocal geometry of the resonant system). At L/R<0.7, the coupling of the resonator with the waveguide path is strong (see Fig. 2 ), therefore, in this case, QL should be mainly determined by the quality of coupling. This we clearly see from the figure. Determine QSW and Q0 when L/R>0.725 is a difficult task. This is due to the difficulties of measurement , since when a shielding cylinder is put on on the OR at large distances between the mirrors, additional oscillations, as a rule, are excited in the resonant volume, interacting with the object under study. And this, in turn, can lead to an incorrect measurement result.
For the resonance system OR with a segment of an oversize circular waveguide, the maximum value QL=2170 at L/R= 0.559 (type of vibration ТМ0116). As mentioned above, the decrease in loaded Q-factor for such a resonant system is associated with additional ohmic losses. In this case, the general behavior of all types of Q-factors for the OR with a segment of an oversize circular waveguide is identical to a hemispherical OR. The reason why we could not determine and for > 0.559 is the same as in the previous case.
Conclusions. To measure small shifts of the resonant frequency when a measured object is placed in the OR volume, it is necessary to increase. Thanks to this, we have significantly increased the sensitivity of the measurement setup. Determination of parameters of acoustic oscillations for the impact on micro-objects of animals before their cryopreservation is necessary using the developed installation based on open resonators formed by spherical and flat mirrors, with the parameter: aperture of mirrors 60mm; spherical mirror curvature radius 110mm; the ratio L/R = 0,579; the distance from the axis of the mirrors to the gaps is 9.4 mm; resonant frequency 74.278 GHz; loaded Qfactor of the resonators Q = 4120.
